Crystal structure of (AE) In the title compound, C 19 H 25 NO 2 , the pyrrolidine ring adopts an envelope form, with the spiro C atom as the flap, while the cyclohexane ring shows a chair form. A weak intramolecular C-HÁ Á ÁO interaction supports the molecular conformation, generating an S(6) ring motif. In the crystal, pairs of C-HÁ Á ÁO interactions connect the molecules into inversion dimers with an R 2 2 (16) ring motif. The dimers are linked by a second pair of C-HÁ Á ÁO interactions, enclosing an R 4 2 (12) ring motif, into a tape structure along the b axis.
Chemical context
A number of compounds containing an N-hydroxy or N-alkoxy substituent have been widely explored in organic synthesis. These substances show specific and intriguing reactivity caused by a covalent bond between the electronegative heteroatoms. Among these compounds, for example, the N-alkoxyamines are known to be initiators for stable free radical polymerization (Hawker et al., 2001) , and the N-alkoxyamides are utilized for mild and effective acylating agents (cf. Weinreb amide; Nahm & Weinreb, 1981) . We noticed this stable but contributable functionality, and have developed a new synthetic pathway to synthesize the natural alkaloids (Sato & Chida, 2014) .
Structural commentary
The molecular structure of the title compound is shown in Fig. 1 . The pyrrolidine ring (N1/C2-C5) adopts an envelope form, with puckering parameters of Q(2) = 0.1965 (16) Å and '(2) = 151. 8 (5) . The flap atom C5 deviates from the mean plane of other four atoms by 0.314 (2) Å . For the N-alkoxy-Nalkylamide moiety, the geometry around atom N1 is a little deformed from a planar to a pyramidal configuration. The shift of atom N1 from the C2/C5/O14 plane is 0.2163 (13) Å , and the sum of angles for C2-N1-O14, O14-N1-C5 and C5-N1-C2 is 353.0 . The cyclohexane ring (C5-C10), which is spiro-fused to the pyrrolidine ring, adopts a chair form with puckering parameters of Q = 0.5782 (17) Å , = 1.82 (17) , ' = 347 (5) , Q(2) = 0.0197 (17) Å and Q(3) = 0.5779 (17) Å . The equatorially oriented C10-C11 bond makes an angle of 70.60 (9) with the normal to the Cremer & Pople plane of the cyclohexane ring, and the vinyl group (C11 C12) is positioned in syn-periplanar geometry to the cyclohexane framework, with a C9-C10-C11 C12 torsion angle of 10.9 (2) .
An intramolecular C-HÁ Á ÁO interaction (C15-H15Á Á ÁO13) supports the molecular conformation, generating an S(6) graph-set motif. No intramolecular C-HÁ Á Á interaction is observed.
Supramolecular features
In the crystal, a pair of C-HÁ Á ÁO interactions (C18-H18Á Á ÁO13 i ; Table 1 ) with an R 2 2 (16) graph-set motif links the molecules, forming an inversion dimer. The dimers are linked into a tape structure running along the b axis by weak C-HÁ Á ÁO interactions (C20-H20Á Á ÁO13
ii ; Table 1 ), enclosing an R 2 4 (12) graph-set motif (Figs. 2 and 3 ). There is no intermolecular C-HÁ Á Á interaction.
Database survey
In the Cambridge Structural Database (CSD, Version 5.36, November 2014; Groom & Allen, 2014) , 20 structures containing a 1-azaspiro[4.5]decan-2-one skeleton, (a), are registered (Fig. 4) . These include 14 compounds with an Nalkyl substituent, (b), but no compound with an N-alkoxy substituent, (c).
The structure of an N-methoxy-azaspirocyclic derivative, (d), which is related to the title compound, (e), has also been reported (TUWCUJ; Wardrop et al., 2003) . In the crystal of (d), the pyrrolidine ring adopts a similar conformation to the title compound. The spiro-C atom is at the flap of the envelope, and the geometry around the N atom shows a little The molecular structure of the title compound, showing the the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. The black dashed line indicates the intramolecular C-HÁ Á ÁO hydrogen bond. Only H atoms connected to chiral C atoms are shown for clarity. Table 1 Hydrogen-bond geometry (Å , ). 
Synthesis and crystallization
The title compound was synthesized convergently from hex-5-en-1-ol, methyl 4-chloro-4-oxobutyrate and 1-phenylethanol (Yamamoto et al., 2015) . Purification was carried out by silica gel column chromatography, and colorless crystals were obtained from a hexane solution by slow evaporation at ambient temperature. M. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-bound H atoms were positioned geometrically with C-H = 0.95-1.00 Å , and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). The structures of (a) the 1-azaspiro[4.5]decan-2-one skeleton from the database survey and its (b) N-alkyl and (c) N-alkoxy derivatives; R = alkyl or aryl, (d) (4S*,5R*)-6-isopropyl-1-methoxy-4-methyl-1-azaspiro[4.5]-deca-6,9-diene-2,8-dione and (e) the title compound; X = (R*)-1-phenylethyl. Computer programs: APEX2 and SAINT (Bruker, 2014) , SHELXS2013 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , Mercury (Macrae et al., 2006) , publCIF (Westrip, 2010) and PLATON (Spek, 2009 ).
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